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 RESEARCH OBJECTIVES

A number of new b1owout contro] problems are assoc1ated with

Hbmov1ng 1nto deep water dr1111ng operatxons with f]oat1ng dr11]1ng

vessels “ These prob1ems become much more severe as the water
depth increases, because of the 1ncreased 1ength of the marine

riser. and subsea f]ow11nes and the 1ncreased suscept1b1]1ty of

_sha]low formations to fracture.,_The primary ob3ect1ves of the
‘proposed'research are the deve]opment of improved well control

-_procedures to be used 1n deep water, floating dr1111ng operations

The overa1l research project be1ng undertaken 15 the de-

'veaopment of 1mproved shut in procedures, pump start up procedures,

and procedures for more safe1y circulating formatian gas to the
surface In add1t10n, an 1mproved mathemat1ca1 mode] of ‘the weT?-
contro? process 1s be1ng developed wh1ch w111 allow an accurate
pred1ct10n of well behav1or for various assumed operat1ng pro-

cedures.  An extstlng $750 000. OO blowout control training well

,fac111ty is being mod1f1ed to accomp11sh these ob3ect1ves

The overall research p]an was d1v1ded 1nto e1ght tasks wh1ch
would take approx1mate1y four years for comp1et1on "The proaect

funding rece1ved under the present contract was $187 096 to -

perform Tasks 1, 3, 4a—b,.and 5. These tasks 1nc]ude

Task 'Descrapt1on

1T | 'Des1gn of a wel] for accurate1y mode11ng
vhblowout contro] operat1ons on a roatxng
dr11]1ng vessel in deep water |
a. "LWeET sca11ng and design.

b. _Preparat1on of bids and spec1f1cat1ons



- Task  Descriptfbn

- . - ' _
é' 3 B DoCumentatioh of blowout control equipment
E} » v - ~ conf1gurat1on and procedures used on all
b floating dr1111ng vesseTs capab]e of dr1111ng
g? L i_;- = R in deep water. |
;: | a. Equipmenf configuration.
§_7;v 5"; b, | Shut?in'ﬁfoce3ures. |

c. ) Start-up'procedures.

d. Pump;out procedures.

4  ‘EXperimenté1”gtudy Qf_shut-%n‘pfbcedurés'Fdr

blowout control on fToating drilling vessels

~in deep water.

~ S : » -
E%' a Experimental determination of frictiona] area
- ' coefr1c1ent prof11e of modern adJustable chokes

£
P

' }and HCR va]ves used in Blowout Control operat1ons;

F

ghe |
o

Experimenta] determination of frict10na1 area

coefficient profile of mddern annular Blowout
‘Preventers Dur1ng C!osure

5 ' Exper1mental Study of Procedures for Hand11ng

Upward Gas Migration dur1ng the Shut in Period.

gﬁ. a Evaiuation of ;onventionaT approachvrequ1r1ng use 
= of sUf?aﬁe'dri1T pipe pressure. B

_ng b .Evaluation of volumetric methods

f,; q{  -.Laborafory 1nvest1gat10n of gas bubble fragmentay1on

e
Sl

Lol

wh1.e r1s1ng in a stat1c annulus.

oo d Deve:opment of mathemat1ca1 model of well behav1or-'
S .
:v' during’ shut—1n per10d f0110w1ng a gas k]Ck.

-~ : ’

%ﬁ 8. f’Determ1nat10n of opt1ma1 method of hand?xng upward

gas mlgrat1on durlng shut in per1od

S



Pl accompuishmenTs

§'§1,' Task 1, we]] sca11ng and des1gn, has been comp]eted A
g 'scale model of the proposed new fac111ty has been constructed
i; vThe_sca}e model will facilitate obtaining industry support for

much of the needed equipment as well as provide a model for the

;2i3

conStructionvphasevof the'project

WOrk on Task 3 the documentat1on of b!owout contro? equip-

it I

g "d "ment conf1gurat1ons and procedures, is still in the p?arn1ng

phase. Bob Surcouf has been ass1gned this task as part of h1s

s

M.S. the51s research. All vessels currently capab]e ot dr11}1ng»

e

in water:depths‘of'ZOOO'ft or more have been 1dent1f1ed and a
dtlme schedu]e has been set up for v151t1ng the rig owners and

requesting “the needed 1nformat10n

The exper1menta1 work on Task 4, an exper1menta1 study of

'shut—1n_procedures, is still cont1nu1ng Mud dens1ty effects are',
g E) now being investigated. The test stand constructed for Task 4a by
%'f? _NL—Shaffer has been received. Our research assoc1ates are now

! ' 1nsta!11ng and test1ng thts qu1pment (See attached photographs);
i :f6011ect10n of data us1ng this. equ1pment should begin within the

next few»weeks. Comp}et1on of Task 4 is now esttmatedvto be

March 30, 1980.

'Thebexperimental work on Task 5, an experimental study of

i; procedures for hand!xng upward gas m1grat1on during the shut in
’%3 v',per1oa, 15'proceed1ng rapidly.' Jeff Mathews has been ass1gned
'.gg' Tasks 5a, b and d as part of his M.S. thes1s research A total
%Jv ’of 7 expertmenta1 runs have been made to date in the 6000 ft we11.
g} A mathemat1ca1 mode] 1s s1mu1taneous1y betng developed V1cente
ew - ;Casar1ego has been. ass1gned Task 5¢ as part of h1s M S. chesis
gzk' h research, The three story 1aboratory model is under constructxon.'d
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It is expected that the construction will be complete in March,

_VT980~and that some‘data Will be available éarly in April. Scott

Doy1e has been assfgned Task 5e'as part of his M. S thesis re-

search. Scott is current]y exploring methods of 1nc1ud1ng the

»effects of formatxon fracture on wellbore pressure behav1or If

this can be done, much'more genera] procedures for handling uﬁ—'

~ward gas migration could be developed.

PROBLEMS

- No major technical problems have been encountered since our

last progress report.b A feview of our budget shows that the

tasks fhnded to daﬁe_can be accomplished within the original

budget; although some transfer of funds between categories may

be necessary.

" CHANGES

No significant changes have been made since our last pro-

gress report.

e 1 ocrg w’%

Adam T. Bourgoyne, Jr . Chaxrman_
’ Petroléum Engineering Department
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